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Sec. 5.56.(a)  Grain Moisture Meters

Section 5.56. has been reorganized into two sections.  This Section, 5.56.(a), applies to all NTEP grain moisture
meters.  It also applies to any grain moisture meter manufactured or placed into service after January 1, 1998.  (Code
reorganized and renumbered 1996.)   

A.  Application

A.1.  This code applies to grain moisture meters; that is,
devices used to indicate directly the moisture content of
cereal grain and oil seeds. The code consists of general
requirements applicable to all moisture meters and specific
requirements applicable only to certain types of moisture
meters.

A.2.  This code does not apply to devices used for
in-motion measurement of grain moisture content or seed
moisture content.

A.3. Type Evaluation  - The National Type Evaluation
Program will accept for type evaluation only those devices
that comply with this code.  State enforcement will be based
upon the effective dates identified with each requirement
when specific dates are shown.
(Added 1993)

A.4.  See also Sec. 1.10; General Code requirements.

                            S.  Specifications

S.1.  Design of Indicating, Recording, and Measuring
Elements.

S.1.1. Digital Indications and Recording Elements.

(a) Meters shall be equipped with a digital indicating
element.

(b) The minimum height for the digits used to display
moisture content shall be 10 mm.

(c) Meters shall be equipped with a communication
interface that permits interfacing with a recording
element and transmitting the date, grain type, grain
moisture results, and calibration version
identification.

(d) A digital indicating element shall not display, and
a recording element shall not record, any moisture
content values before the end of the measurement
cycle.

(e) Moisture content results shall be displayed and
recorded as percent moisture content, wet basis.
Subdivisions of this unit shall be in terms of
decimal subdivisions (not fractions).

(f) A meter shall not display or record any moisture
content values when the moisture content of the
grain sample is beyond the operating range of the
device, unless the moisture representation includes
a clear error indication (and recorded error message
with the recorded representation).

(g) On multi-constituent meters (e.g., meters which
also measure grain protein), provision shall be
made for displaying and recording the constituent
label (such as moisture, protein, etc.) to make it
clear which constituent is associated with each of
the displayed and recorded values.
(Added 1995)

(Added 1993)(Amended 1994 and 1995)

S.1.2.  Grain or Seed Kind and Class Selection and
Recording. - Provision shall be made for selecting and
recording the kind and class (as appropriate) of grain or
seed to be measured.  The means to select the kind and
class of grain or seed shall be readily visible and the kind
and class of grain or seed selected shall be clearly and
definitely identified.  Abbreviations for grain types
indicated on the meter must meet the minimum
acceptable abbreviations listed in Table S.1.2.  Meters
shall have the capability (i.e., display capacity) of
indicating the grain type using a minimum of four
characters in order to accommodate the four-character
abbreviations listed in Table S.1.2.  
(Amended 1993 and 1995) 

S.1.3.  Operating Range. - A meter shall automatically
and clearly indicate when the operating range of the
meter has been exceeded.  The operating range shall
specify the following:

(a) Temperature Range of the Meter.  The
temperature range over which the meter may be used and
still comply with the applicable requirements shall be
specified.  The minimum temperature range shall be
10 EC to 30 EC.  No moisture value may be displayed
when the temperature range is exceeded.  An appropriate
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error message shall be displayed when the temperature of the sample exceeds the specified difference.
the meter is outside its specified operating range. (Added 1993) (Amended 1995)

(b) Temperature Range of each Grain or Seed.  The S.1.4.  Value of Smallest Unit. - The display shall
temperature range for each grain or seed for which permit constituent value determination to both 0.01
the meter is to be used shall be specified.  The percent and 0.1 percent resolution.  The 0.1 percent
minimum temperature range for each grain shall be resolution is for commercial transactions; the 0.01
0 EC to 40 EC.  No moisture value may be percent resolution is for type evaluation and calibration
displayed when the temperature range is exceeded. purposes only, not for commercial purposes.
An appropriate error message shall be displayed
when the temperature of the grain sample exceeds
the specified temperature range for the grain.

(c) Moisture Range of the Grain or Seed.  The
moisture range for each grain or seed for which the
meter is to be used shall be specified.  A moisture
value may be displayed when the moisture range is
exceeded if accompanied by a clear indication that
the moisture range has been exceeded.

(d) Maximum Allowable Meter/Grain Temperature
Difference.  The maximum allowable difference in
temperature between the meter and the sample for
which an accurate moisture determination can be
made shall be specified.  The minimum temperature
difference shall be 10 EC.  No moisture value may
be displayed when the maximum allowable
temperature difference is exceeded.  An appropriate
error message shall be displayed when the
difference in temperature between the meter and

 

S.1.5.  Operating Temperature. -

(a) Warm up period:  When a meter is turned on it
shall not display or record any usable values until
the operating temperature necessary for accurate
determination has been attained, or the meter shall
bear a conspicuous statement adjacent to the
indication stating that the meter shall be turned on
for a time period specified by the manufacturer
prior to use.

(b) A meter shall meet the requirements of T.2. -
Tolerance Values when operated in the temperature
range of 10 EC to 30 EC (50 EF to 86 EF) or within
the range specified by the meter manufacturer.

(c) If the manufacturer specifies a temperature range,
the range shall be at least 20 EC (36 EF).

(Added 1993) (Amended 1995 and 1996)



5.56.(a)  Grain Moisture Meters

����

S.2.  Design of Grain Moisture Meters

S.2.1.  Minimum Sample Size. - Meters shall be
designed to measure the moisture content of
representative-size grain samples.  The minimum S.2.4.2.  Calibration Corruption. - If calibration
allowable sample size used in analysis shall be 100 g or constants are digitally stored in an electronically
400 kernels or seeds, whichever is smaller. alterable form, the meter shall be designed to make
(Added 1993) (Amended 1995) automatic checks to detect corruption of calibration

constants.  An error message must be displayed if
S.2.2.  Electric Power Supply.

S.2.2.1.  Power Supply, Voltage and Frequency.

(a) A meter that operates using alternating current
must perform within the tolerances defined in
Section T.2. - Tolerance Values over the line
voltage range 100 V to 130 V, or 200 V to
250 V rms as designed, and over the frequency
range of 59.5 Hz to 60.5 Hz.

(b) Battery-operated instruments shall not indicate
or record values outside the applicable tolerance
limits when battery power output is excessive or
deficient.

S.2.2.2.  Power Interruption. - A power interruption
shall not cause an indicating or recording element to
display or record any values outside the applicable
tolerance limits. 
(Added 1988)

S.2.3  Level Indicating Means. - A meter shall be
equipped with a level indicator and leveling adjustments
if its performance is changed by an amount greater than
the applicable tolerance when the meter is moved from a
level position to a position that is out of level in any
upright direction by up to 5 percent (approximately 3
degrees).  The level-indicating means shall be readable
without removing any meter parts requiring a tool.  
(Added 1988) (Amended 1994)

S.2.4.  Calibration Integrity

S.2.4.1.  Calibration Version. -  A meter must be
capable of displaying either calibration constants, a
unique calibration name, or a unique calibration
version number for use in verifying that the latest 

version of the calibration is being used to make
moisture content determinations.
(Added 1993)(Amended 1995)

calibration constants have been electronically altered.
(Added 1993) (Amended 1995)

S.2.4.3.  Calibration Transfer. - The instrument
hardware/software design and calibration procedures
shall permit calibration development and the transfer
of calibrations between instruments of like models
without requiring user slope or bias adjustments.

.
[Note:  Only the manufacturer or the manufacturer’s
designated service agency may make standardization
adjustments on moisture meters  This does not
preclude the possibility of the operator installing
manufacturer-specified calibration constants under
the instructions of the manufacturer or its designated
service agency.] Standardization adjustments (not to
be confused with grain calibrations) are those
physical adjustments or software parameters which
make meters of like type respond identically to the
grain(s) being measured.

  [Nonretroactive as of January 1, 1999.]
(Added 1994) (Amended 1998)

S.2.5.  Provision for Sealing. - Provision shall be made
for applying a security seal in a manner that requires the
security seal to be broken, or for using other approved
means of providing security (e.g., audit trail available at
the time of inspection as defined in Table S.2.5.*) before
any change that affects the metrological integrity of the
device can be made to any mechanism.

[*Note:  Table S.2.5. is Nonretroactive as of Jan, 1,
1999.]

[Note: Zero-setting and test point adjustments are
considered to affect metrological characteristics and must
be sealed.]
(Added 1993) (Amended 1995 and 1997)

S.2.6.  Determination of Quantity and Temperature. -
The moisture meter system shall not require the operator
to judge the precise volume or weight and temperature
needed to make an accurate moisture determination.
External grinding, weighing, and temperature
measurement operations are not permitted.
(Added 1994)(Amended 1995)
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S.3. Accessory Equipment - When the operating
instructions for a moisture meter require accessory PQV�CFFGF��
equipment separate from and external to the moisture meter,
such equipment shall be appropriate and complete for the
measurement.

S.4.  Operating Instructions and Use Limitations. -  The
manufacturer shall furnish operating instructions for the
device and accessories that include complete information
concerning the accuracy, sensitivity, and use of accessory
equipment necessary in obtaining a moisture content
Operating instructions shall include the following
information:


C� PCOG�CPF�CFFTGUU�QT�VTCFGOCTM�QH�VJG�OCPWHCEVWTGT�


D� VJG� V[RG� QT� FGUKIP� QH� VJG� FGXKEG� YKVJ� YJKEJ� KV� KU
KPVGPFGF�VQ�DG�WUGF�


E� FCVG�QH�KUUWG�


F� VJG�MKPF�QT�ENCUUGU�QH�ITCKP�QT� UGGF� HQT�YJKEJ� VJG
FGXKEG�KU�FGUKIPGF�VQ�OGCUWTG�OQKUVWTG�EQPVGPV�


G� VJG�NKOKVCVKQPU�QH�WUG��KPENWFKPI�DWV�PQV�EQPHKPGF�VQ
VJG� OQKUVWTG� OGCUWTGOGPV� TCPIG�� ITCKP� QT� UGGF
VGORGTCVWTG�� OCZKOWO� CNNQYCDNG� VGORGTCVWTG
FKHHGTGPEG�DGVYGGP�ITCKP�UCORNG�CPF�OGVGT��MKPF�QT
ENCUU�QH�ITCKP�QT�UGGF��OQKUVWTG�OGVGT�VGORGTCVWTG�
XQNVCIG� CPF� HTGSWGPE[� TCPIGU�� GNGEVTQOCIPGVKE
KPVGTHGTGPEGU��CPF�PGEGUUCT[�CEEGUUQT[�GSWKROGPV�


#FFGF������

0���0QVGU

0���� � 6GUVKPI� 2TQEGFWTGU�� � (KGNF� GXCNWCVKQP� QH� ITCKP
OQKUVWTG� OGVGTU� UJCNN� DG� RGTHQTOGF� D[� QPG� QH� VJG
HQNNQYKPI�OGVJQFU�

0������ � #KT� 1XGP� 4GHGTGPEG� /GVJQF� 6TCPUHGT
5VCPFCTFU����1HHKEKCN�ITCKP�UCORNGU�UJCNN�DG�WUGF�CU�VJG
QHHKEKCN�VTCPUHGT�UVCPFCTFU�YKVJ�OQKUVWTG�EQPVGPV�XCNWGU
CUUKIPGF� D[� VJG� TGHGTGPEG� OGVJQFU�� � 6JG� TGHGTGPEG
OGVJQFU�UJCNN�DG�VJG�QXGP�FT[KPI�OGVJQFU�CU�URGEKHKGF
D[�VJG�75&#�)+25#���6QNGTCPEGU�UJCNN�DG�CRRNKGF�VQ
VJG� CXGTCIG� QH� CV� NGCUV� VJTGG� OGCUWTGOGPVU� QP� GCEJ
QHHKEKCN�ITCKP�UCORNG���1HHKEKCN�ITCKP�UCORNGU�UJCNN�DG�

ENGCP�CPF�PCVWTCNN[�OQKUV��DWV�PQV�VGORGTGF�
K�G���YCVGT
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C� YKVJ�UCORNGU�
PGGF�PQV�GZEGGF�VJTGG��QH�GCEJ�ITCKP
QT�UGGF�HQT�YJKEJ�VJG�FGXKEG�KU�WUGF��CPF


D� YKVJ� UCORNGU� JCXKPI� CV� NGCUV� VYQ� FKHHGTGPV
OQKUVWTG�EQPVGPV�XCNWGU�YKVJKP�VJG�QRGTCVKPI�TCPIG
QH�VJG�FGXKEG�
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0�������/GVGT�VQ�.KMG�6[RG�/GVGT�/GVJQF�6TCPUHGT
5VCPFCTFU�� ��2TQRGTN[�UVCPFCTFK\GF�TGHGTGPEG�OGVGTU
WUKPI� 0CVKQPCN� 6[RG� 'XCNWCVKQP� 2TQITCO� CRRTQXGF
ECNKDTCVKQPU� UJCNN� DG� WUGF� CU� VTCPUHGT� UVCPFCTFU�� � #
TGHGTGPEG�OGVGT�UJCNN�DG�QH�VJG�UCOG�V[RG�CU�VJG�OGVGT
WPFGT�VGUV���6GUVU�UJCNN�DG�EQPFWEVGF�UKFG�D[�UKFG�WUKPI�
CU�C�EQORCTKUQP�OGFKWO��ITCKP�UCORNGU�VJCV�CTG�ENGCP
CPF�PCVWTCNN[�OQKUV��DWV�PQV�VGORGTGF�
K�G���YCVGT�PQV
CFFGF��
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GTTQTU�QH�WPFGT�TGIKUVTCVKQP�CPF�GTTQTU�QH�QXGTTGIKUVTCVKQP�
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CEEGRVCPEG�VQNGTCPEGU�UJCNN�DG�CU�UJQYP�KP�6CDNG�6�����
6QNGTCPEGU� CTG� GZRTGUUGF� CU� C� HTCEVKQP� QH� VJG� RGTEGPV
OQKUVWTG� EQPVGPV� QH� VJG� QHHKEKCN� ITCKP� UCORNG�� VQIGVJGT
YKVJ�C�OKPKOWO�VQNGTCPEG�

#OGPFGF������
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QH� VJG� OQKUVWTG� OGVGT� FKURNC[� UJCNN� DG� ���� RGTEGPV
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OGVGT�UJCNN�DG�KPUVCNNGF�KP�CP�GPXKTQPOGPV�YKVJKP�VJG�TCPIG

QH� VGORGTCVWTG� CPF�QT� QVJGT� GPXKTQPOGPVCN� HCEVQTU
URGEKHKGF�KP�VJG�QRGTCVKPI�KPUVTWEVKQPU�

74�����7UG�4GSWKTGOGPVU�

74������ � 1RGTCVKPI� +PUVTWEVKQPU�� �� 6JG� QRGTCVKPI
KPUVTWEVKQPU� HQT� VJG� WUG� QH� VJG� ITCKP� OQKUVWTG� OGVGT
UJCNN�DG�TGCFKN[�CXCKNCDNG�VQ�VJG�WUGT��UGTXKEG�VGEJPKEKCP�
CPF� YGKIJVU� CPF� OGCUWTGU� QHHKEKCN� CV� VJG� RNCEG� QH
KPUVCNNCVKQP�� � +V� UJCNN� KPENWFG� C� NKUV� QH� CEEGUUQT[
GSWKROGPV� CPF� VJG� MKPFU� QH� ITCKP� QT� UGGF� VQ� DG
OGCUWTGF�YKVJ�VJG�OQKUVWTG�OGVGT�

#OGPFGF������

74������ �1VJGT�&GXKEGU� PQV� WUGF� HQT�%QOOGTEKCN
/GCUWTGOGPV����+H�VJGTG�CTG�QVJGT�OQKUVWTG�OGVGTU�QP
VJG�RTGOKUGU�PQV�WUGF� HQT� VTCFG�QT�FGVGTOKPKPI�QVJGT
EJCTIGU�HQT�UGTXKEGU��VJGUG�FGXKEGU�UJCNN�DG�ENGCTN[�CPF
EQPURKEWQWUN[� OCTMGF� �0QV� HQT� 7UG� KP� 6TCFG� QT
%QOOGTEG��

74�������/CKPVCKPKPI�+PVGITKV[�QH�)TCKP�5CORNGU���
9JGPGXGT� VJGTG�KU�C� VKOG�NCRUG�
VGORGTCVWTG�EJCPIG�
DGVYGGP� VCMKPI� VJG� UCORNG� CPF� VGUVKPI� VJG� UCORNG�
OGCPU�VQ�RTGXGPV�EQPFGPUCVKQP�QH�OQKUVWTG�QT�NQUU�QH
OQKUVWTG� HTQO� ITCKP� UCORNGU� UJCNN� DG� WUGF�� � (QT
GZCORNG��C�EQNF�ITCKP�UCORNG�OC[�DG�MGRV�KP�C�ENQUGF
EQPVCKPGT�KP�QTFGT�VQ�RGTOKV�VJG�EQNF�ITCKP�VQ�EQOG�VQ
VJG�QRGTCVKPI�VGORGTCVWTG�TCPIG�QH�VJG�OGVGT�DGHQTG�VJG
ITCKP�OQKUVWTG�OGCUWTGOGPVU�CTG�OCFG�

74�������2TKPVGF�6KEMGVU�


C� 2TKPVGF� VKEMGVU� UJCNN� DG� HTGG� HTQO� CP[� RTGXKQWU
KPFKECVKQP�QH�OQKUVWTG�EQPVGPV�QT�V[RG�QH�ITCKP�QT
UGGF�UGNGEVGF�


D� 6JG� EWUVQOGT� UJCNN� DG� IKXGP� C� RTKPVGF� VKEMGV
UJQYKPI� VJG� FCVG�� ITCKP� V[RG�� ITCKP� OQKUVWTG
TGUWNVU��CPF�ECNKDTCVKQP�XGTUKQP�KFGPVKHKECVKQP���6JG
VKEMGV� UJCNN� DG� IGPGTCVGF� D[� VJG� ITCKP�OQKUVWTG
OGVGT�U[UVGO��

#OGPFGF������CPF������

74�������#EEGUUQT[�&GXKEGU����#EEGUUQT[�FGXKEGU��KH
PGEGUUCT[� KP� VJG�FGVGTOKPCVKQP�QH� C�OQKUVWTG� EQPVGPV
XCNWG��UJCNN�DG�KP�ENQUG�RTQZKOKV[�VQ�VJG�OQKUVWTG�OGVGT
CPF�CNNQY�KOOGFKCVG�WUG�

74�������5CORNKPI����#�ITCKP�UCORNG�UJCNN�DG�QDVCKPGF
D[� HQNNQYKPI� CRRTQRTKCVG� UCORNKPI� OGVJQFU� CPF
GSWKROGPV���6JGUG�KPENWFG��DWV�CTG�PQV�NKOKVGF�VQ�ITCKP
RTQDGU�QH�CRRTQRTKCVG�NGPIVJ�WUGF�CV�TCPFQO�NQECVKQPU
KP� VJG� DWNM�� VJG� WUG� QH� C� RGNKECP� UCORNGT�� QT� QVJGT
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VGEJPKSWGU� CPF� GSWKROGPV� IKXKPI� GSWKXCNGPV� TGUWNVU�
6JG� ITCKP� UCORNG� UJCNN� DG� VCMGP� UWEJ� VJCV� KV� KU
TGRTGUGPVCVKXG�QH�VJG�NQV�

74�������.QECVKQP����5GG�)�74������

74�������.GXGN�%QPFKVKQP����+H�GSWKRRGF�YKVJ�C�NGXGN
KPFKECVQT�� C� OGVGT� UJCNN� DG� OCKPVCKPGF� KP� C� NGXGN
EQPFKVKQP�

#FFGF������

74������%WTTGPV�%CNKDTCVKQP�&CVC����)TCKP�OQKUVWTG
FGVGTOKPCVKQPU� UJCNN� DG� OCFG� WUKPI� QPN[� VJG� OQUV
TGEGPVN[�RWDNKUJGF�ECNKDTCVKQP�FCVC�

#FFGF������

74��������2QUVKPI�QH�/GVGT�1RGTCVKPI�4CPIG����6JG
QRGTCVKPI� TCPIG�QH� VJG�ITCKP�OQKUVWTG�OGVGT� UJCNN�DG
ENGCTN[� CPF� EQPURKEWQWUN[� RQUVGF� KP� VJG� RNCEG� QH
DWUKPGUU� UWEJ� VJCV� VJG� KPHQTOCVKQP� KU� TGCFKN[� XKUKDNG
HTQO� C� TGCUQPCDNG� EWUVQOGT� RQUKVKQP�� � 6JG� RQUVGF
KPHQTOCVKQP�UJCNN�KPENWFG�VJG�HQNNQYKPI�


C� 6JG�VGORGTCVWTG�TCPIG�QXGT�YJKEJ�VJG�OGVGT�OC[
DG� WUGF� CPF� UVKNN� EQORN[� YKVJ� VJG� CRRNKECDNG
TGSWKTGOGPVU��+H�VJG�VGORGTCVWTG�TCPIG�XCTKGU�HQT
FKHHGTGPV� ITCKPU� QT� UGGF�� VJG� TCPIG� UJCNN� DG
URGEKHKGF�HQT�GCEJ�


D� 6JG�OQKUVWTG� TCPIG� HQT� GCEJ� ITCKP� QT� UGGF� HQT
YJKEJ�VJG�OGVGT�KU�VQ�DG�WUGF�


E� 6JG�VGORGTCVWTG�TCPIG�HQT�GCEJ�ITCKP�QT�UGGF�HQT
YJKEJ�VJG�OGVGT�KU�VQ�DG�WUGF�


F� 6JG�OCZKOWO�CNNQYCDNG�FKHHGTGPEG�KP�VGORGTCVWTG
VJCV�OC[�GZKUV�DGVYGGP�VJG�OGVGT�CPF�VJG�UCORNG
HQT�YJKEJ�CP�CEEWTCVG�OQKUVWTG�FGVGTOKPCVKQP�ECP
DG�OCFG��
#FFGF������
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Table S.2.5.  Categories of Device and Methods of Sealing

Categories of Device Method of Sealing

Category 1:  No remote configuration Seal by physical seal or two event counters: one for calibration
capability. parameters (000 to 999) and one for configuration parameters (000

to 999).  If equipped with event counters, the device must be capable
of displaying, or printing through the device or through another on-
site device, the contents of the counters.

Category 2:  Remote configuration The hardware enabling access for remote communication must be at
capability, but access is controlled by the device and sealed using a physical seal or two event counters;
physical hardware. one for calibration parameters (000 to 999) and one for

A device shall clearly indicate that it is in the counters, the device must be capable of displaying, or printing
remote configuration mode and shall not be through the device or through another on-site device, the contents of
capable of operating in the measure mode the counters.
while enabled for remote configuration.

configuration parameters (000 to 999.)  If equipped with event

Category 3:  Remote configuration capability An event logger is required in the device; it must include an event
access may be unlimited or controlled counter (000 to 999), the parameter ID, the date and time of the
through a software switch (e.g., password). change , and the new value of the parameter (for calibration changes

When accessed remotely for the purpose of information must be available through the device or through another
modifying sealable parameters, the device on-site device.  The event logger shall have a capacity to retain
shall clearly indicate that it is in the records equal to twenty-five (25) times the number of sealable
configuration mode and shall not be capable parameters in the device, but not more than 1000 records are
of operating in the measuring mode. required.  (Note:  Does not require 1000 changes to be stored for

consisting of multiple constants, the calibration version number may
be used rather than the calibration constants).  A printed copy of the

each parameter.)

Category 3a:  No remote capability, but Same as Category 3 
operator is able to make changes that affect
the metrological integrity of the device (e.g.,
slope, bias, etc.) in normal operation.

Category 3b:  No remote capability, but Same as Category 3 
 access to metrological parameters is
controlled through a software switch (e.g.,
password).

[Nonretroactive as of January 1, 1999.] (Amended 1998)


